States and functions of tyrosine residues in Escherichia coli asparaginase II.
The importance of five tyrosine residues of Escherichia coli asparaginase II (EcA2) for catalysis and protein stability was examined by site-directed mutagenesis, chemical modification of wild-type and variant enzymes, and by thermodynamic studies of protein denaturation. While the tyrosine residue Y25 is directly involved in catalysis, the hydroxyl groups of residues Y181, Y250, Y289 and Y326 are not necessary for EcA2 activity. However, residues Y181 and Y326 are crucial for stabilization of the native EcA2 tetramer. pH titration curves showed that the active-site residue Y25 has a normal pKa while the C-terminal Y326 is unusually acidic. 1H-NMR signals of a peculiar ligand-sensitive tyrosine residue were assigned to Y25. These and other data suggest that a peptide loop (residues 14-27) which shields the active site during catalysis is highly flexible in the free enzyme.